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S U M M A R Y
An increasing number of travelers from western countries visit tropical regions, questioning western
physicians on the prophylaxis, the diagnosis and the therapeutic management of patients with travel-
associated infection.
In July 2014, a French couple stayed for an adventure-travel in Columbia without malaria prophylaxis.
A week after their return the woman presented with fever, myalgia, and retro-orbital pain. Three days
later, her husband presented similar symptoms. In both patients, testing for malaria, arboviruses and
blood cultures remained negative. An empirical treatment with doxycycline and ceftriaxone was
initiated for both patients. Serum collected from the female patient yielded positive IgM for leptospirosis
but was negative for her husband. Positive Real-Time PCR were observed in blood and urine from both
patients, conﬁrming leptospirosis.
Three lessons are noteworthy from this case report. First, after exclusion of malaria, as enteric fever,
leptospirosis and rickettsial infection are the most prevalent travel-associated infections, empirical
treatment with doxycycline and third generation cephalosporin should be considered. In addition, the
diagnosis of leptospirosis requires both serology and PCR performed in both urine and blood samples.
Finally, prophylaxis using doxycycline, also effective against leptospirosis, rickettsial infections or
travellers’ diarrhea should be recommended for adventure travelers in malaria endemic areas.
 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Each year, an estimated 50 million travelers from western
countries visit tropical regions of the world, and these numbers are
rapidly growing. Even in the 21st century, western travelers can
contract tropical diseases that, if left untreated, can be fatal. Given
the potentially serious consequences for the patients, their close
contacts and healthcare workers, it is important that life-
threatening tropical diseases have early diagnosis and successful
treatment, although some of them are unfamiliar to western
physicians.* Corresponding author. IHU Me´diterrane´e Infection, Poˆle des Maladies
Infectieuses et Tropicales Clinique et Biologique, Service de Maladies Infectieuses
et Tropicales, CHU Nord, Assistance Publique – Hoˆpitaux de Marseille, Chemin de
Bourrelys, 13015 Marseille. Tel.: +33 4 91 96 89 35; fax: +33 4 91 96 89 38.
E-mail address: jean-christophe.lagier@ap-hm.fr (J.C. Lagier).
http://dx.doi.org/10.1016/j.ijid.2015.03.018
1201-9712/ 2015 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).In an observational study of 6,957 travelers seeking care in
GeoSentinel clinics who reported fever as a chief complaint,
dengue (6%), enteric fever (2%), and rickettsioses (2%) were the
most common speciﬁc infections causing systemic febrile
illnesses after malaria (21%).1 In another GeoSentinel multi-
center study of 3,655 western travelers with an acute and
potentially life-threatening tropical disease, enteric fever
(18,1%), leptospirosis (2,4%) and spotted fever group rickett-
siosis (0,8%) were the four most common conditions after
falciparum malaria (76%).2
Indeed, this information raises the question for the physician as
to which pre-exposure prophylaxis they should propose to the
adventure traveler and of the empirical antibiotics they should
consider for travelers with fever or systemic febrile illness once
malaria has been excluded. Herein, we report two cases of
imported leptospirosis in a French couple following travel to
Columbia to support our reasoning.ciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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In July 2014, a 27 year old female and her husband aged
29 traveled for 15 days in Columbia for their honeymoon. Activities
included a round trip of the country and its main cities, jungle trek
and rafting on the Fonce River near the touristic city of San Gil, in
northeastern Colombia. Vaccinations against yellow fever and
typhoid fever were not performed and malaria chemoprophylaxis
was not followed.
Seven days after their return to France she presented with
abrupt onset of fever (40 8C), extreme asthenia, myalgia, retro-
orbital pain and diffuse abdominal pain. She was hospitalized
3 days later in the infectious disease department. Physical
examination showed a nonspeciﬁc macular rash. There was no
conjunctival suffusion, no jaundice, no lymphadenopathy, no
hepatosplenomegaly. Laboratory results showed white blood
count of 4.5 G/L raised level of C-reactive protein (CRP)
(299.5 mg/l), lymphopenia (0.31 G/L), moderate thrombocyto-
penia (128 G/L). Liver transaminases were normal, but
gamma-glutamyl-transferase (GGT) was increased: 144 UI/L
(N 0-60) as was bilirubin level: 25 mmol (N 0-22) for a
conjugated level of 9 mmol/l (N 0-5). Electrolyte analysis
showed hyponatremia and hypokalemia (128 mmol/l and
3.38 mmol/l respectively). Renal function was normal. Chest
X-ray revealed no abnormalities.
Three days later, her husband presented abrupt onset of similar
symptoms: fever (39 8C), asthenia, myalgia, retro-orbital pain as
well, and was subsequently hospitalized in the same department.
Physical examination showed no rash and no further symptoms.
Laboratory ﬁndings were: high CRP levels (251 mg/l), relative
neutrophilia: 7.7 G/L (N 2-7.5)), Lymphopenia (1 G/L), Thrombo-
cytopenia (61 G/L); elevated creatinine kinase 361 UI/L (N 0-170).
Liver transaminases were within two times the upper limits of
normal, GGT and bilirubin levels were normal as were renal
function. Coagulation disorders were observed with TP: 64% and V
factor: 0.52. Chest X-ray was normal.
In both patients, blood cultures remained negative. Testing
for malaria, Rickettsia spp., Coxiella burnetii, Borrelia burgdorferi,
schistosomiasis, hepatitis A, B, C and E serologies, HIV (serology,
p24 Ag and PCR), chikungunya (serology and PCR), dengue
(serology, NS1 Ag and PCR) and ﬂaviviruses (pan-ﬂaviviruses
Real-Time (RT)-PCR) were all negative. PCR for inﬂuenza
viruses, respiratory syncytial virus, rhinovirus, and metapneu-
movirus were also negative. Serological investigations of the
female patient by ELISA technique showed presence of IgM
antibodies against Leptospira spp. in acute serum, whereas its
husband was negative. EDTA-blood samples and urines were
also sampled for Leptospira spp. detection by RT-PCR targeting
the16S Leptospira gene that includes 10 Leptospira species.
Blood and urine samples from the wife were positive with a
critical threshold (Ct) value of 34 and 36 Ct, respectively, and
blood collected from the husband was positive with a 35 Ct
value. Unfortunately, ampliﬁcation and sequencing of the 16S
Leptospira gene did not allow identiﬁcation of species nor
serovar.
An empiric treatment by third generation cephalosporin
(Ceftriaxone 2 g/day) and doxycycline (200 mg/day) was initiated
before conﬁrmed diagnosis and pursued respectively for a total of
10 and 15 days for both patients. Follow up showed complete
clinical and biological recovery.
3. Discussion
Leptospirosis is a widespread and a prevalent zoonosis caused
by pathogenic spirochetes of the genus Leptospira. It is particularly
endemic in tropical and subtropical regions (10 times higher in thetropics than in temperate regions). A recent retrospective analysis
of the leptospirosis research in Colombia reported dramatic
variations of seroprevalence for leptospirosis depending geograph-
ic region. Main risk factors in Western countries were traditionally
linked to professional exposure (sewer workers, veterinarians,
farmers. . .) but it has emerged as a disease of the adventure
traveler, especially affecting participants in water-sports. Because
of its protean and non-speciﬁc presentation, leptospirosis mimics
many other infectious diseases and is frequently misdiagnosed.
Therefore, considering leptospirosis as a diagnosis is important, as
climate change, lack of awareness and underestimations make it a
re-emerging disease. One lesson of our case report is that
serological testing can be mistakenly negative during early illness,
as shown by the male patient, and should lead clinicians to perform
both serology and molecular testing on peripheral specimens such
as urine or blood samples.
Indeed, a challenging situation is the empirical treatment
regimen to propose to travelers with fever but a negative malaria
test, accompanied or not with systemic symptoms. As mentioned
earlier, rickettsia infections and leptospirosis are amongst the
main conditions to consider once malaria has been excluded yet
few patients receive appropriate treatment.1,2 Doxycycline is an
effective antibiotic for Rickettsial infection, Leptospirosis and other
infections mentioned above. The use of an empirical doxycycline
treatment for patients with fever of unknown origin should be
discussed. A third generation cephalosporin can be associated in
order to treat empirically an enteric fever.
Another challenge concerns the traveler’s chemoprophylaxis
before adventure travel and white water activities in tropical
areas. Several studies have suggested that chemoprophylaxis with
doxycycline (200 mg) may be effective in lowering attack rates of
leptospirosis and would also be of beneﬁt for malaria prevention
(100 mg per day) in patients at risk. In a randomized, double-
blinded, placebo-controlled ﬁeld trial of 940 volunteers from the
US army in Panama, doxycycline, 200 mg once weekly, was found
to reduce the attack rate of clinical leptospirosis from 4.2% to 0.2%,
for a preventive efﬁcacy of 95%.3 On a lower scale, a randomized
double-blinded, placebo-controlled trial on twenty volunteers
showed an 89% preventive efﬁcacy of doxycycline 200 mg weekly
before exposure to Leptotrombidium ﬂetcheri chiggers infected
with Rickettsia tsutsugamushi.4 Furthermore, doxycycline is also
suggested for prevention against other travel-associated infec-
tions such as lymphatic ﬁlariasis, tick-borne relapsing fever, and
travellers’ diarrhea. Some of the diseases mentioned are
frequently undiagnosed because of resemblance to many other
well known infections, making doxycycline a chemoprophylaxis
of choice.
4. Conclusion
Knowledge of the symptoms of leptospirosis and epidemiology
will allow for early diagnosis, requiring both serology and PCR from
urine and blood. The use of an empirical doxycycline treatment for
patients returning from the tropics with fever of unknown origin
should be considered once malaria has been excluded. Before this
type of travel, in endemic areas of malaria, prophylaxis using
doxycycline should be recommended.5
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